The mechanism of cyclic monoterpene inhibition of hepatic 3-hydroxy-3-methylglutaryl coenzyme A reductase in vivo in the rat.
Seventeen hours after a single oral dose of the cyclic monoterpenes cineole or menthol, rat liver 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase activity was inhibited by up to 70%. The transient nature of this effect (no inhibition 41 h after dosing) was compatible with the rapid metabolism and excretion of these terpenes. Neither menthol, and its major metabolite, menthylglucuronide, nor cineole acted as direct inhibitors of HMG-CoA reductase activity in vitro, although menthol was found to bind to liver microsomes Ks approximately 0.1 mM). Unlike the short term effects of dietary cholesterol, terpene administration did not affect HMG-CoA reductase activity by modulation of the lipid microenvironment of the enzyme. Thus, following menthol or cineole treatment, we found no deviations from the normal kinetic responses to changes in temperature or in concentration of HMG-CoA. Furthermore, the inhibitory effect was still seen after solubilization of the enzyme from microsomes. The loss of HMG-CoA reductase activity was not associated with increased phosphorylation of the enzyme. Immunotitration of HMG-CoA reductase from terpene-treated rats showed that activity loss was due to less enzyme molecules (together with some possibly "cripple" enzyme), indicating that rates of enzyme synthesis or degradation had been altered. Since menthol inhibition of reductase was still observed in rats deprived of foods, we conclude that the effect is not mediated by those hormones whose concentration is changed during fasting (insulin, glucagon, and adrenaline).